High temperature stress, especially on the early season of plant growth stages, is an agricultural problem in many areas in the world. A temporary or continually high temperature leads to a set of morphological, biochemical and physiological changes in plants, which consequently reduces the plant growth and development and finally may cause a severe reduction in economic yield. The main goal of this study was to assess plant response to high temperature stress (HTS) in early seedling of canola. This study is the first experiment on the effect of heat stress on proteome of canola. In the present research, a proteomics approach was used to evaluate the effects of high temperature stress, including 45 °C day/34 °C night for 2, 6 and 12 hour, on early seedling stage (2-day old) of canola. Proteins were isolated from hypocotyl and separated by two-dimensional polyacrylamide gel electrophoresis. Out of 381 protein spots, 28 and 34 proteins were significantly down-and up-regulated, respectively. The trend of mRNA expression for sucrose binding protein, a scorbate peroxidase and triosephosphateisomerase, was in accordance with their trend at translation level. Results of this study suggest that the up-regulation of proteins involved in cellular traffic, energy and metabolism, and down-regulation of some proteins involved in disease and defense, protein synthesis and signal transduction could be the main reason of physiological and morphological responses to high temperature stress. The observed increases in the level of ascorbate peroxidase protein and mRNA expression in canola hypocotyl in response to HTS suggests that ascorbate peroxidase is a short term high temperature stress response protein and is thus a candidate for gene modification strategies aimed at producing high temperature canola varieties. These results also suggest that the up regulation of protein involved in energy and metabolism in response to the heat stress can use most of nutritive reserves in seedling of canola and might explain the reduced growth of canola in heat stress conditions.
BACKGROUND
High temperature is one of the main abiotic factors limiting the efficiency of products all over the world [1] . The crops are invariably influenced by high temperature stress in many growing seasons. High temperature can accelerate plant growth, reduce growth duration and yield potential. Effects of high temperature, which are often combined with the damages caused by other environmental stresses, lead to increase the rate of yield reduction [2] . This scenario, a range of temperature increase from 1.4° to 5.8°C since 2001 [3, 4] , along with our lack of knowledge of the different sensitivity stages of plant growth under high temperature stress, have caused that the properly understanding of all aspects of this phenomena has become an imperative necessity for us.
The response to abiotic stress relies, at least in part, on the developmental stage. Reduction in photosynthesis, quick development of storage organs such as seeds, leaf shedding induction and maturity hastening can cause source limitation *Address correspondence to this author at the Department of Agronomy and Plant breeding, Faculty of Agriculture, Lorestan University, P.O. Box 465, Khorramabad, Iran; Tel: +98-66-33400012; Fax: +98-66-33400289; E-mail: ismaili.a@lu.ac.ir for seed yield. The decrease in photosynthesis owing to temperature rise can be partly associated with the deactivation of Rubisco [5] .
High temperature stress (HTS) can be quickly felt through the physiochemical disturbances of various biological molecules in plasma membrane, cytosol and cellular organelles and one general response to HTS is stimulating an archaic signaling pathway to give rise to the heat shock proteins (HSPs) expression, including small HSPs, HSP90 and HSP101; and dehydrins which improve the heat tolerance in plants by engaging in impressive protection mechanisms [6] [7] [8] . As for soybean, rice and Arabidopsis, HSPs were expressed under field conditions and also in response to high temperature stress [7, 9, 10] . Wahid and Close (2007) identified overexpression of three low molecular weight dehydrins in sugarcane in response to the heat stress [11] . Seemingly, the function of these proteins may be associated with protein degradation pathway in order to minimize the adverse effects of dehydration and oxidative stress throughout HTS. In addition, high temperature stress can induce the reprogramming of cellular metabolism. Moreover, it would affect cells at the level of nucleic acid, cytoskeleton and membrane; likewise, a considerable decrease in transcription processes and natural
